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Abstract A case of cavitary pulmonary sporotri-
chosis without mucocutaneous involvement caused by
Sporothrix schenckii is reported in a sexagenarian
woman with a long smoking history. The patient was
hospitalized for septic shock with multiorgan failure
from a respiratory focus. The diagnosis was delayed
due to the fungal etiological agent was not initially
considered in the differential diagnosis. A good
clinical and radiological evolution was obtained with
the antifungal therapy. Occasional cases of primary
pulmonary sporotrichosis have been reported in the
literature. Due to its low incidence, this is a less-
known and underestimated clinical form. Both clinical
suspicion and microbiological studies are needed to
reach pulmonary sporotrichosis diagnosis.
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Introduction

Sporotrichosis is a fungal infection that affects both
humans and other animals, caused by different species
of the dimorphic fungus Sporothrix [1, 2]. The species
involved in human diseases include S. brasiliensis, S.
schenckii, S. globosa, S. Mexicana, S. luriei and S.
chilensis [1, 3-5]. Over the last decade, the incidence
of sporotrichosis has increased in tropical and sub-
tropical areas, and atypical clinical forms of this
disease were frequently reported [6-8].

Sporothrix species have been found as saprophytes
on living and decaying vegetation, animal excreta,
soil, thorny shrubs and other plant materials. The main
route of entry is the cutaneous, through traumatisms or
excoriations produced by contaminated material.
However, occasional cases of primary pulmonary
sporotrichosis have also been reported, suggesting that
the infection occurs through inhalation of the fungal
conidia from the environment and subsequent inocu-
lation in structurally abnormal lungs [7, 9-12]. Based
on whether it is a primary pulmonary or multifocal
infection, two distinct radiological patterns can be
observed in pulmonary sporotrichosis, cavitary and
non-cavitary with differences in the response to the
therapy [7, 9, 10, 13].

The aims of this work were report a case of
pulmonary sporotrichosis with cavitary pneumonia
without cutaneous involvement, and to achieve a
literature review about case reports and publications
related to primary pulmonary sporotrichosis.
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Case Report

A 65-year-old female patient, housewife, from
Resistencia city located in Chaco province in the
northeastern Argentina, presented with 3 days of
fever, odynophagia, cough with mucopurulent expec-
toration and dyspnea. The patient referred 37 pack/
years smoking history, arterial hypertension and
myocardial revascularization surgery with placement
of two stents due to acute myocardial infarction
8 months earlier.

At the moment of admission to intensive care unit,
the patient presented septic shock with multiorgan
failure from a respiratory focus. The chest X-ray
showed right upper lobe cavitation. Serology for HIV,
hepatitis A, B and C, toxoplasmosis, cytomegalovirus
and syphilis was negative.

During her hospitalized first 2 weeks, the patient
required mechanical ventilation, inotropes and
hemodialysis. Because of Klebsiella pneumoniae
was isolated from sputum sample and subsequently
methicillin-resistant Staphylococcus aureus was iso-
lated from endotracheal tube aspiration, she received
treatment for 14 days with piperacillin tazobactam
and vancomycin. To continue ventilator support, a
tracheotomy was performed at third week.

The high-resolution chest tomography (TAC)
showed alveolar cavitated consolidation in right upper
lobe, bilateral symmetrical pleural effusion, infiltra-
tion in right basal alveolar interstitial area with ground
glass in the upper left lobe (Fig. 1).

The patient continued with mucopurulent secre-
tions and several antibiotic schemes were realized,
without clinical improvement. Due to that, bron-
choalveolar lavage (BAL) was performed for micro-
biological studies. BAL sample was sent to mycology
department of Instituto de Medicina Regional, Univer-
sidad Nacional del Nordeste, for mycological study.

The patient aggravated clinical and radiologically,
so she was referred to a more complex medical center.

Mycological study of the BAL sample revealed the
presence of S. schenckii complex. Therefore, a diag-
nosis of cavitary pulmonary sporotrichosis without
mucocutaneous involvement was made. Treatment
was started with liposomal amphotericin B 0.7 mg/
kg/day to complete 1 g.

Due to a good clinical and radiological evolution,
after 60 days of hospitalization, the patient was
released, continuing on long-term orally therapy with

@ Springer

A
2%
121,25 4
2%}

Fig. 1 TAC showing single cavity in right lung, bilateral
symmetrical pleural effusion, infiltration in right basal alveolar
interstitial area with ground glass in the upper left lobe

itraconazole 200 mg/day. The patient did not return to
control, so the effectiveness of treatment could not be
controlled.

Mycological Study and Molecular Identification

Giemsa stain for direct examination of BAL sample
revealed atypical yeast and hyphae (Fig. 2). The
sample was inoculated onto brain heart infusion agar
containing chloramphenicol (250 mg/L) at 28 and
37 °C. After 14 days of incubation, fungus colonies

Fig. 2 Atypical yeast and hyphae structures observed in
Giemsa stain of BAL sample (400X)
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growth was obtained at 28 °C. The colonies were
smooth, wrinkled, pale grey and reverse grey to
brownish-black. Micromorphology showed septate,
smooth walled, thin and branched hyaline hyphae.
Long conidiogenous cells arise from undifferentiated
hyphae; apical part forming conidia by sympodial
growth adopting a similar arrangement to the petals of
a daisy, characteristic of S. schenckii complex. Coni-
dia hyaline, tear-shaped to clavate, smooth and thin
walled (3—4 pm diameters).

In order to obtain the yeast phase of the fungus and
verify its dimorphism, a subculture in Sabouraud
glucose agar at 37 °C was performed. Whitish beige
yeast-like colonies were obtained.

To confirm the identification by molecular method,
the isolated was sent to Laboratorio de Micosis
superficiales y hongos miceliales, Departamento de
Micologia, INEI-ANLIS “Dr. Carlos Malbran”,
Buenos Aires, Argentina. The sequencing of ITSI,
5.8S, ITS2 and calmodulin using primers CL1 (5-GAR
TWC AAG GAG GCC TTCTC-3) and CL2A (5-TTT
TTG CAT GAG TTG GAC-3) were performed. The
result was compared with published sequences in
GenBank using the Basic Local Alignment Search
Tool (http://blast.ncbi.nlm.nih.gov/Blast.cgi) showing
99% homology with Sporothrix schenckii EH-234
strain (GenBank accession number KP132784.1).

Discussion

Sporotrichosis, caused by species of the dimorphic
fungus of Sporothrix genus, is an occupational disease
in gardeners and forestry workers, and the infection is
generally acquired by traumatic inoculation through
contact with soil, plants, and organic matter contam-
inated with the fungus [12]. Less commonly, infection
can be acquired by inhalation of conidia [2].

The cutaneous forms presenting as firm verrucose/
ulcerative/erythematous nodules are the commonest
sporotrichosis presentations [10, 12, 14]. Its incidence
varies among Latin American countries, with endemic
areas in Brazil, Colombia, Costa Rica, Guatemala,
Mexico and Uruguay, while is extremely rare in Chile.
The estimated prevalence rates range from 0.1 to 0.5%
in Brazil, Colombia, El Salvador, Mexico, Uruguay
and Venezuela; 0.01 to 0.02% in Argentina, Ecuador
and Panama [3, 15-17].

Compared with cutaneous forms, pulmonary
sporotrichosis is a less-known clinical form. The
prevalence and incidence rates of pulmonary sporotri-
chosis, even in areas of hyperendemicity, are
unknown. To date, around 100 cases have been
reported [2, 9, 13, 18].

Pulmonary sporotrichosis can be unifocal (primary
pulmonary sporotrichosis) involving the respiratory
system only [7, 13, 19], or as part of multifocal
infection with concurrent disease manifestations in
other organs (disseminated) [10, 19-21]. It is pre-
sumed that the primary pulmonary sporotrichosis is a
consequence of direct inhalation of conidia from the
environment, while disseminate form is thought to be
acquired either by direct inhalation of conidia or
possibly by hematogenous/lymphatic dissemination
from a distal site favored in immunocompromised
patients, being the individual unable to eliminate or
contain the infection [9, 22, 23]. Comstock and
Wolson were the first to report that pulmonary
sporotrichosis can assume as two different radiolog-
ical patterns, cavitary and non-cavitary form, based on
whether it is a primary pulmonary or multifocal
infection [10]. They refer that when multiple organs
are infected in systemic sporotrichosis, the pulmonary
pattern is quite different than when only the lungs are
involved. Most of patients with primary pulmonary
sporotrichosis display cavitary pattern on radiology
[2, 9, 10, 13], different to those with disseminated
infection secondary to cutaneous sporotrichosis, that
predominantly have bibasal or diffuse reticulonodular
infiltrates. In this case, the patient presented the
cavitary form, and since no history of trauma or
contact with any animal was documented, it was
assumed as primary pulmonary sporotrichosis, with
probably the fungus penetrated by respiratory tract.

Regardless of the clinical form, primary pulmonary
or disseminated, close to 50% of the reported cases
with pulmonary involvement have an identifiable
potential occupational or environmental exposure to
this fungus, such as plant materials, animals or animal
products and soil [7, 19]. Additionally, in more than
40% of reported cases, alcohol abuse was noted as a
common risk factor. In particular, primary pulmonary
sporotrichosis was associated with chronic obstructive
pulmonary disease, smoking, alcoholism, chronic use
of corticosteroids and immunosuppressive diseases
[9, 19, 22, 23].
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Considering that our patient referred a long history
of smoking, pulmonary compromises might predis-
pose to the clinical form presented in this case.

Primary pulmonary sporotrichosis is a hidden
entity, at times mimicking tuberculosis, that usually
characterized by cough, low-grade fever, weight loss,
mediastinal lymphadenitis, cavitation, fibrosis, and
rarely massive hemoptysis [7, 13, 20, 22]. Possibility
of pulmonary sporotrichosis should be considered in
the patients with chronic cough and cavitary parenchy-
mal disease, particularly in chronic alcoholics, gar-
deners and forest worker. The diagnosis of this disease
is often delayed due to the rarity of pulmonary
infection and is usually diagnosed accidentally when
the fungus is isolated from the pulmonary discharges
of patients with other infections suspected [2]. More-
over, achieve a diagnosis differs from others fungal
infections. Sporothrix yeasts are small, scarce and
consequently difficult to detect by direct examination
of clinical specimens. Observation of yeasts or
budding yeasts through direct examination is not
conclusive for sporotrichosis diagnosis. Definitive
diagnosis is based on the isolation from culture and
identification of the etiological agent [2, 20]. This
situation occurred in this case, because the possibility
of a fungal etiological agent was recently considered
as consequence of the lack of clinical improvement
and no response to the therapy. Although, yeasts were
observed on direct mycological examination, the
diagnosis was achieved 14 days later that the fungus
was isolated.

The optimal management of pulmonary sporotri-
chosis remains unclear. Pulmonary sporotrichosis is
difficult to treat in both immunocompetent and
immunocompromised hosts, especially on cavitary
forms. Recommended treatment for pulmonary
sporotrichosis is guided in the clinical practice guide-
lines for the management of sporotrichosis published
in 2007 by the Infectious Diseases Society of America
(IDSA). In 2011, some of these recommendations
were further endorsed by the American Thoracic
Society (ATS) in an official statement on the treatment
of fungal infections in adult pulmonary and critical
care patients. These treatment guidelines were based
on a low-level of case report evidences and recom-
mend long term itraconazole as first line agent for less
severe disease [24, 25]. Although, the triazole agent
efficacy in cutaneous and articular sporotrichosis
treatment is well-established, current experience with
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itraconazole in pulmonary sporotrichosis is still very
limited. Amphotericin B is reserved for severe or life-
threatening situations, followed by oral daily itracona-
zole. In patients with localized pulmonary involve-
ment and/or display radiological features of advanced
cavitary disease, combination with surgery is recom-
mended [9, 22, 24, 25]. In this case, patient was treated
with liposomal amphotericin B in usual doses, but not
subjected to surgery, with good improvement. Conse-
quently, the patient was discharged home on-long term
itraconazole therapy, as recommended the clinical
practice guidelines [24].

More than 90% of pulmonary sporotrichosis cases
reported in literature inform S. schenckii as the
etiologic agent, but identification of these isolates
were performed by conventional methods [7, 13, 19].
Considering the taxonomy revision of this genus,
apply molecular technics is necessary to differentiate
species within the Sporothrix complex [4, 11]. To our
knowledge, this is the first case of S. schenckii
pulmonary infection reported in Argentina.

Conclusion

Pulmonary sporotrichosis is a rare fungal infection.
Include this etiology is important for differential
diagnosis in patients with cavitary pneumonia without
response to conventional antibiotic treatments.
Because of sporotrichosis diagnosis is based on the
isolation and identification of the etiological agent,
mycological cultures are needed to achieve the
diagnosis.
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